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ɔ'<ȰğBA	S Ŷ,/ÁƁș¬ DNA .Ȫȩ)ȣ'Ũȭìō DNA ɬ4.
pZfɣȁÏŀB'@MrYLkdIbS+Ňă<ȪȩBA	ÉȥŶ,+A)











/pZf H3-H4 df|) 2 %. H2A-H2B `J|?+A 8 ɩ¬EĹō'
A	VHpZf,Ǯ 146 bp . DNA Ǯ 1 ùɈÛĩ¡!ƇɖjSO]~(
A	VHpZf,>AS|aƇɖ.ÏŀEȆA(<$)<ɧȫ+.pZf
´ʈ,>AÏŀ(@ɥÙH[aÅÙaÅÙ+*.Ǡʇ/ċħ,D!A	p
















 2-3pZf H1 ,>AS|aƇɖ.Ïŀ
  
 pf=|KZ.¬Ǳȋ(/B Bƽǣ.ɡ§Đ?ɈÅBA 7 Ǡʇ.pZf H1
nHfđýB?/ S Ŷ,.9ŨȭìōBAȪȩ±đÿʎH1.1H1.2H1.3
H1.4 ) H1.5ʏ)ǱȋñŶEɔ'ŨȭìōBAȪȩɽ±đÿʎH1.0H1.Xʏ,É
?BAʎHappel and Doenecke, 2009ʏ	pZf H1 / 2-2 (ɏ5!jSO]~ɯ.
PDNA ,ǴìS|aƇɖǷŗ,'VHpZf)/ǈ+AĻÔEŗ%	
è>@pZf H1 /S|aE>@ĝ+Ƈɖ,ĉşA)(ɈÅ,őÏǎ,
º)Ȇ?B'!ʎBresnick et al., 1992ʏ	ɎįpZf H1 ɈÅ,őÏǎ
,º"(/+ɡ§Đ,>$'/ƠņÙ,<º)ăðB'A	|KZ. 3
Ǡʇ.pZf H1 nHf H1cH1dH1eʎB Bpf H1.2H1.3H1.4.|K
ZyTʏEfuÅlbSHKf! ES Ǳȋ.ȱž?mKZRrTɡ§Đ(
AHoxɡ§Đȃ.ǌƿƫģA)Ǘ?B'AʎZhang et al., 2012ʏ	.ăð/
pZf H1 Ýǯ,őÏǎ+S|aƇɖEƇǫA"(/ƶɈÅÏŀ,'
>@Ȫɹ+ƋȍE<%)EǜöA	 
pZf H1 /Č 3 %.ƋȍgJ,ÉB'@winged-helix )ó0BAƇɖ
E)A Globular domainʎGDʏ). N ŸǤ¸) C ŸǤ¸,B BƇɖE)?+
N-terminal tail domainʎNTDʏ) C-terminal tail domainʎCTDʏ?ƇōBAʎFig 3Aʏ	
ɎįpZf H1 .ȫ+ DNA ǴìgJ(A GD )jSO]~.ÂǴűƇɖ
ăðB!ʎZhou et al., 2015ʏ	ɽī,ȖòƦ),.Ǵìƈĳ,/ʑǠʇ.o_
@ʎFig 3BʏOn-dyad model (/2 %.jSO]~.ɯ( GD . 2 Ŏ
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.ʃĀ DNA )ǴìA	.)(2 %.jSO]~/>@ɎŜS|a
Ƈɖ/>@Æǽ!ĹŋE)A)ňĖBA	ũ(Off-dyad model(/2%.jS






@< DNA (`Jh}bS+ȎǖäŅɄA)?BA	pZf H1 .`Jh
}SZ/ɡ§Đǌƿo_.ĉÙ)ǓɰņA)ăðB'A	|KZǄŽǿ
ǷȚǱȋ,ǦȈÉÙ,ɧȫ+ɈÅúĐ(A Myogenin EǌƿA)Myogenin .ơ
ɡ§Đ.ɈÅɩćÖA)Ǘ?B'A	.ż¥(ȣ'pZf H1 .`










Ù.ɜǟ(/ǦÉÙ.őÏúĐ(A Msx1ƻǈǎ,pZf H1bʎpf H1.5.|K
ZyTʏ)Ǔ­ǃÉÙőÏEȣ)ăðB'AʎLee et al., 2004ʏ	8
!ĐęFǄŽǱȋ,'pZf H1.3 ƻǈǎ+ǌƿ.ɘȰğB'A





ǈA)ǜöB'AʎSancho et al., 2008ʏ	B B.ƋȍǎĻÔ.ɝ
,%'/8"ŭ(A	ũ(pZf H1cEXTÅA/pZf H1c
H1e E`tÅ(ylbSHKf!|KZE­ȩ'<ǁđ,/ĺʀ/+	pZf
H1c	 H1e E`tÅ(ylbSHKf!|KZ.Ȍȑ(/pZf H1oH1aH1b
.ǌƿɩćÖ'@pZf H1 ɡ§Đ.Ƌȍȧ»Ʉ$'A)ňĖB'
A	ũpZf H1c H1eH1d EfuÅ(ylbSHKfA)ȊǁȕƑ
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ZfXx(A Chromatin assembly factorʎCAFʏ-1 /DNA Ȫȩ±NS,
ĤýŨȭìōɬ,pZfE°ǵAƋȍEŗ%	ũ(Ȫȩɽ±đÿpZfX
x.¢Ȥǎ+¯)'Histone regulatory homolog AʎHIRAʏ?BȪȩɽ
±đǎ,ìōBApZf H3.3 .Xx)'ƋȍA	pZf H3.3 /HIRA
,>$'ƻǈǎ+ɡ§Đ.S|a,æ@ɍ8BɈÅEƠņÙAʎTagami et al., 
2004ʏ	 
 VHpZf)í>,pZf H1 ,<XxđýAVHpZfX
x,ƖɉA)ȱž/ɘF(+	ųÌ,pZf H1 .XxƋȍEŗ%
)ǁÙĒǎ,ŭ?)+$!./B8(pZf H2A-H2B .Xx)'ăð
B'! Nucleosome assembly protein-1ʎNAP-1ʏ(AʎShintomi et al., 2005ʏ	
?,pZf H3-H4 .Ǔ­ǃúĐ)'X. laevis ßŕÈƥ>@íĖB! N1/N2 .
õʇyT Nuclear auto-antigenic sperm proteinʎNASPʏ 
pZf H1 .Ǔ­ǃúĐ)'íĖB!	NASP <8!VHpZf)pZf
H1 ũ.Xx)'<ƋȍA)ăðBVHã2pZf H1 .*#?E
_Ubf)A(ƋȍgJǈ+AʎOsakabe et al., 2010ʏ	8!õʇ.¬Ǳ
ȋÃ(pZf H1 .`Jh}SZEÏŀApZf H1 Xx)' Template 
Activating Factor-IʎTAF-IʏíĖB!ʎKato et al., 2011ʏ	TAF-I <VHpZf)
pZf H1 .ũ,ƋȍApZfXx.1)%(A	 
 8 
 
2-5 Template activating factorʎTAFʏ.íĖ  
  








Èƥ>@ Template activating factorʎTAFʏ-IIIIII íĖB!ʎMatsumoto et al., 1993ʏ
ʎFig 4ʏ	TAF-I /αã2β. 2 %.Wt_JuđýTAF-Iβ/ǍȢǊɰɗɡ§Đ(A
SET )í(AʎNagata et al., 1995ʏʎFig 5Aʏ	TAF-I /HelKJÅZ.ąĂņVH
_oSɃ VII )Ǔ­ǃHelKJÅZVHȪì¬.ƇɖĉşEȣ)(ɈÅȪ
ȩE²ɘA)ŭ?)+$'AʎKawase et al., 1996; Haruki et al., 2003ʏ	TAF-II
/ NAP-1 )í.úĐ(@TAF-I ) NAP-1 /í NAP-1 ±G},ĦƋȍǎ
,<Ƈɖǎ,<>©!_oSɃ(AʎPark et al., 2006b; Muto et al., 2007ʏ	TAF-III
< 2 %.Wt_JuđýƃĢ¬Ĥý_oSɃ B23.1B23.2 )íúĐ($!	 
 
2-6  TAF-I .ǁÙĒǎƋȍ
 
 TAF-I /HelKJÅZ.ąĂņVH_oSɃ VII E'HelKJÅZVHȪì¬
.ƇɖĉşEȣ)(ɈÅȪȩE²ɘA	.Ľ.ȱž?TAF-I / X. laevis
ǄŽ.ǬĐS|a,Ġ'<ȎÆǽƠņEŗ%)ŭ?)+$!	H±PcQ
MÅ.ǬĐS|a/HelKJÅZ.VHudJ VII )Ǔíņ.ʍǬĐƻǈǎ
_oSɃʎSperm specific protein; Sp1-Sp6ʏ(ƇōB'A	ǬĐS|a) TAF-I
EäŅƥ(JRwXA)Ʃ,ǬĐƻǈǎ_oSɃƅÈBA)
?TAF-I /ǬĐƻǈǎ_oSɃEǬĐS|a?ȱɺA)(ȎÆǽE
²ɘA)Ȇ?BAʎMatsumoto et al., 1999aʏ	8! TAF-I /VHpZf,Ġ'<
VHpZfXx)'ƋȍA)ŭ?)+$'AʎKawase et al., 1996; 
Matsumoto et al., 1999bʏ	.ĽǱȋÃ,' TAF-I eÅ{_ɡ§Đ?
.ɈÅEpZf.H[aÅÙ)/ƽǣ,²ɘA)ăðB!	.ăð,'
TAF-I /VHpZf,ǴìS|aƇɖEĉşA)(ɈÅE²ɘAeÅ
Ş÷B'AʎKato et al., 2007ʏ	 
 9 
Fig 5A ,ǜ>,TAF-I ,/ N ŸǤʃĀ.9ǈ+A TAF-Iα ã2β.ʑ%.Wt_J
uđýA	TAF-I .ǌƿɩ/ĐęʄFǄŽ HeLa Ǳȋ,'ǱȋñŶEɔ'
Ė(A)ăðB'AʎNagata et al., 1998ʏ	8!TAF-I Wt_Ju.ǌƿo_
/ǱȋǠɯ(Čǈ+A)ăðB'AʎNagata et al., 1995ʏʎFig 5Bʏ	
TAF-Iα) TAF-Iβ/íɡ§ĐĲ,đýB Bǈ+Au_?ɈÅBʐ
ǇǑ.MS]ǈ+$'A)ăðB'AʎAsaka et al., 2007; Pippa et al., 
2016ʏ	TAF-I / 2 ɩ¬ĹōgJE'TAF-Iα/α>2 TAF-Iβ/β.y`J|
)TAF-Iα/β.vd`J|EĹōA	8! TAF-I / C ŸǤ¸,ɥņH}lɥ,Ğ:
ʃĀE<%	.>+ɥņH}lɥ.SZ_/ċ.pZfXx,ȬÈB




2-7  TAF-I .ǁ˚Ƌȍ
 




.ɋɑǱȋɛØņ.ÏŀǱȋñŶÏŀDNA ´Ł+*ċŤ.ăðAʎLi et al.,1995; 
Seo et al., 2001; Beresford et al., 2001; Brennan et al., 2000; Klooster et al., 2007; Canela 




Protestate collagen triple helixʎPCOTHʏ.ǌƿ,>@TAF-I .ɥÙɘA
)8! TAF-I .ǌƿɩ.ƫģ,>@FĹɃőÏBA)ăðB'A
ʎAnazawa et al., 2005ʏ	8!ȪŤ.ǝǳȓȚȏǱȋƂ,' TAF-I ʍǌƿ'@
TAF-I .lbS`K,>@ǱȋćƓ.«H{fXZ.²ɘ+*ȰğBAʎHe 




2-8 pZf H1 Xx)'. TAF-I
 
 TAF-I .ȱžEɘ;A(TAF-I ǱȋÃ>2ȹʊǩÃ.ɾ,'pZf
 10 
H1 .S|aǴìƠņEÏŀApZf H1 Xx)'ƋȍA)ŭ?
)+$!ʎKato et al., 2011ʏʎFig 6ʏ	ȹʊǩÃ,'TAF-I /pZf H1 EjS
O]~,ɟÊ,ɣȁS|f^~ĹōE²ɘA)ǜB'A	ũ(
TAF-I /S|f^~?.pZf H1 .ȱɺ,<ɰDAʎOkuwaki et al., 2016ʏ	
?,Fluorescent Recovery After PhotobreachingʎFRAPʏƜ ,>ApZf H1 .Ǳȋ
ÃØŋ.ȱž>@TAF-I /ǱȋÃ,'<pZf H1 .S|a?.ȱɺã2
Ǵì.ũîEÏŀA)ǜöB'A	 
 TAF-I pZf H1 Xx)'ƻĖ.ɡ§Đ.ɈÅÏŀ,ɰDA)
%ăðB'A	Human T-cell leukemia VirusʎHTLVʏ-1 .u_EeÅ
)'ǃ!ǱȋÃ(.ɈÅ(/TAF-I  HTLV-1 u_?pZf H1 EÓ
)(ɈÅE²ɘA)ŭ?,+$'AʎZhang et al., 2015ʏ	ũ(
Interferon-stimulated-geneʎISGʏu_?.ɈÅETAF-I pZf H1 E ISG
u_4ǴìA)(őÏA)ăðB'A ʎKadota et al., 2014ʏ	




H1 .(<pZf H1.1 ).Ǵì,ĠƻǈņEŗ%éȍņǜöB'AʎZhang 
et al., 2016ʏ	ũ(TAF-I /pZf H1.0 ã2 H1.X )ǱȋÃ(Ǔ­ǃA).ăð
<AʎOkuwaki et al., 2016ʏ	ȵ%.ăð/pfʋȈȏǄŽǱȋ)pfĐęʄF
ǄŽǱȋ)ǈ+AǱȋǠEǃ'@ǱȋǠɯ( TAF-I ,Ǔ­ǃApZf
H1 nHfǈ+AéȍņȆ?BA	TAF-I /ǈ+ApZf H1 nHfE
'ǱȋǠƻǈǎ+ɡ§Đǌƿo_.Ǜǣ,ɰDAéȍņǜöBA	8!TAF-I
/ 2 %.Wt_Juđý.pZf H1 XxƠņ/ TAF-Iβ)ƖɉTAF-Iα
(/Ķ	ǱȋǠɯ(. TAF-I .Wt_Ju.ǌƿɩƖ.ɝ/pZf H1 ,>AS
|a?.ɈÅÏŀE'B B.Ǳȋ,ɟ!ɡ§Đǌƿo_.Ǜǣ,ɰDA
éȍņ<Ȇ?BA	 









Ķ (Nagata et al., 1995; Kawase et al., 1996; Matsumoto et al., 1999a; Kato et al., 
2011 )	í.ɡ§ĐĲ,VgB'Au_B BÎ(A)8!
ǱȋǠƻǈǎ,Wt_Juɯ.ǌƿo_ǈ+A)?Wt_Ju.ǌƿo_









 TAF-I .pZf H1 XxƠņ,/2 ɩ¬ĹōƠņ) C ŸǤ¸,đýAɥņʃ
Āńʂ(@TAF-Iα/.ũE TAF-Iβ)íƈ,³ŗ'A	TAF-Iα/
TAF-Iβ>@<pZf H1 XxƠņĶ	.)?TAF-Iα)β.ǌƿo_
Ǳȋ),ǈ+A)(TAF-I .yã2vd 2 ɩ¬.ƇōƖĉÙ'pZf
H1 XxƠņȾǪBǱȋA/ǲȀƻǈǎ+ɡ§Đǌƿo_.Ǜǣ,Ĝ
AéȍņǜöBA.ǁ˚ǎŉȄ/ŭ?(/+	(TAF-I Wt_J
u.pZf H1 XxƠņ,ĨE<!?ÉĐƋƇEŭ?,A))!	 
 pZf H1 /Xxɽđý(/ DNA )ɽƻǈǎ,Ǔ­ǃ'ȭÑņ.+
ɹ+ɸì¬ʎɽƻǈǎÆɸ¬ʏEĹō=	ėɵ.ǱȋÃ(/pZf H1 X
xpZf H1 ) DNA .ɽƻǈǎ+ǴìEőÏ%pZf H1 EɟÊ+S
|a DNA ,ɣȁA)(Ɓș¬ĔĖņ.Ƿŗ=ɟÊ+ɡ§ĐǌƿÏŀ,ɰDA)
Ȇ?BA	8!pZf H1 .Øŋ/S|aǴìņ.ķĶ)ǓɰØŋ.ūp
Zf H1 /S|aǴìņ.ĶEäŮA	FRAP Ɯ,>A¬ǱȋƃÃ.pZf
H1 .Øŋȱž?pZf H1 /ʎʐʏƖɉǎūØŋ.pZf H1ʗS|a)ɽ
ƻǈǎ,Ǵì!pZf H1ʎʑʏƖɉǎəØŋ.pZf H1ʗS|a)ĔĖ,
Ǵì!pZf H1'ʎʒʏ6)F*ØŋĉÙ.Ȭ?B+pZf H1ʗS|a
)Ø.ǴìE!pZf H1. 3 Ǡʇ,ÉʇBA)Ȇ?B'AʎRaghuram et 
al., 2009ʏ	TAF-I /,S|a)ɽƻǈǎ,Ǵì!pZf H1 .ØŋÏŀ,ɰDA
)?pZf H1 ) DNA =S|a.ɽƻǈǎǓ­ǃEőÏɚɺÿpZf
 H1 ɩEć=)(Ǵſ)'ɟÊ+S|aɢª4.pZf H1 .ɣȁE²ɘ
A.(/+)Ȇ?BA	.>,pZf H1 . DNA ?.ȱɺE²ɘA
Ƌȍ/TAF-I .pZf H1 Xx)'.ƋȍEȆA(ɽī,ɧȫ(A	
8!TAF-Iα/DNA )pZf H1 ).ɽƻǈǎÆɸ¬?.pZf H1 ȱɺƠņ
TAF-Iβ)Ɩɉ'Ķ)ǜöBAʎKato et al., 2011ʏ	(ŹǘǢ(/TAF-I
Wt_Juɯ,ApZf H1 XxƠņ.ÏŀƋƇ.ɝEŭ?,A!;





5'.ȹȟ/Ȥȵ.+ɲ@MilliQ ǯƘȩɖȦȁʎMILLIPOREʏ( 18.0 ΩM £
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.ȞǆƘEǃ'Ⱦȩ!	ƱȜ/ȹȟ,>@OfSt SS-240ʎTOMYʏ,>AO
fStƱȜ8!/±IÅ_ʎMillex-GP Filter Unit 0.22 µM Pore Size, 
MILLIPOREʏƱȜEȣ$!	  
  
4-2-1  TAF-I NŸǤʃĀĉǈ¬.ǲş_oSɃǌƿwS_.­ȩ
 
 TAF-Iα N ŸǤʃĀ.ƌŠĉǈ¬ʎTAF-Iα6, 18, 24, 32ʏ.ČȐȜǌƿwS_/B
 B£.uJ|Eǃ! PCRʎ{\ɗɬäŅʏƜ,>$'­ȩ!	 
 
TAF-Iα6 5’ ¸ 
5’-CTCGGATCCGATATCGCTAGCCAGTCTCCACTCCC-3’ 
TAF-Iα18 5’ ¸ 
5’-CTCGGATCCGATATCGCTAGCCCACCTCCCTGCTCT -3’ 
TAF-Iα24 5’ ¸ 
5’-CTCGGATCCGATATCGCTAGCCCGGAGGAGCACTC-3’ 
TAF-Iα32 5’ ¸ 
5’-CTCGGATCCGATATCGCTAGCGGCTTGCCCGAAGAA-3’ 
B?.uJ|. 5’ ŸǤ,/ BamH IEcoR V ã2 Nhe I .ʁ(ÏɲɤǰWJfEġ
À!	 
 
TAF-I 3’ ¸ʎÁwS_Âɔʏ  
5’-GCGAATTCTTAGTCATCTTCTCCTTCATCC-3’ 
.uJ|. 5’ŸǤ,/ EcoR I WJfEġÀ!	 
  
B? 5’¸) 3’¸.uJ|[bfEǃ' PCR Eȣ$!	ɫÿ,/pZaY_T
ȡì_oSɃǌƿǃuZ}g pET28a ,ǲ9ɍ8B! TAF-Iα. cDNA ɣËEǃ!	
PCR ,/ KOD plus polymeraseʎTOYOBOʏEǃȽŭŲ,ȵɊB!ƉƯǎ+ƭıW
JSÅȶĖã2äŅż¥(ȣ$!	Ŀ?B! PCR ǂƺE BamH I ã2 EcoR I (ƤÙH
QZɻƗƞØ,'ÉɺĽFast gene Gel/PCR purification kit ʎŪŹYLkdISZʏ
Eǃ'ǬȩA)( BamH I ã2 EcoR I ,>@ÊŧB!ŸǤEŴAJWf
DNA EȾȩ!	wS_/ pET28a E BamH I ã2 EcoR I (ƤÙĽHÅP±NZ
±G_\ʎTaKaRaʏ,' 5’ŸǤ.ȎɥÙÇ˚EȣJWf DNA )íƈ.ũ
Ɯ(Ǭȩ!	B?E Ligation HighʎTOYOBOʏEǃ'ɗǴäŅEȣ
pET28a-TAF-Iα6α18α24 ã2α32 EĿ!	 
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 TAF-Iα NŸǤʃĀƵĉǈ¬/ȵ. 5’¸) 3’¸.uJ|[bfEǃ'2ƔɴPCR
Ɯ,'­ȩ!	1 ùǑ. PCR (/TAF-I ɡ§ĐEÒÛʎ5’ ¸ʏ)ĽÛʎ3’ ¸ʏ. 2 %
,É' cDNA EćĬ!	TAF-I ɡ§ĐÒÛɢÉ. 5’¸uJ|)ĽÛɢÉ. 3’¸u




TAF-I .ÒÛ. 5’ ¸ʎpGEX 5’ primerʏ 
5’-GGGCTGGCAAGCCACGTTTGGTG-3’ 




TAF-IαKR2sA ÒÛ. 3’ ¸  
5’- GAGTGGAGACTGGGCTGCAGGGGCCAT-3’ 
TAF-IαKR2sA ĽÛ. 5’ ¸ 
5’-ATGGCCCTGCAGCCCAGTCTCCACTC-3’ 
TAF-IαKR4sA ÒÛ. 3’ ¸ 
5’-AGGAGGTGGTGCTGGTGCCGCCGCTTGAGGCGGGAG-3’ 
TAF-IαKR4sA ĽÛ. 5’ ¸ 
5’-CCACTCCCGCCTCAAGCGGCGGCACCAGCACCACCTCCT-3’ 
  
pGEX6p-1-TAF-IαEɫÿ)!ĄìTAF-Iα cDNA . 5’ ¸,/ BamH I3’ ¸,/
EcoR I ƻǈǎ+ÏɲɤǰWJf)'®ǃ(A>,ȶȳ!	ÒÛ/ TAF-I 5’¸u
J|)ëÒÛ. 3’ ¸ĽÛ/ TAF-I . 3’¸uJ|)ëĽÛ. 5’¸uJ|Eǃ
' PCR Eȣ$!	TAF-Iα cDNA .ÒÛ)ĽÛB B. PCR ǂƺEHQZɻƗ
ƞØEȣǬȩ!	TAF-I ÒÛɢÉ PCR ǂƺ. 3’¸ʃĀ)ĽÛɢÉ PCR ǂƺ. 5’¸ʃĀ
/ɢOnbu'A!;Ǭȩ!ÒÛ)ĽÛ. PCR ǂƺEƧì?,
TAF-I 5’ ¸ã2 TAF-I 3’ ¸.uJ|Eǃ' PCR Eȣ)(Ǒǎ.ªȁ,Ƶĉ
ǈEġÀ!TAF-I cDNAÁɭ.PCRǂƺEĿ!	Ŀ?B!PCRǂƺEBamH Iã2EcoR 
I (ƤÙHQZɻƗƞØ(ÉɺĽǬȩEȣBEJWf DNA )!	w
S_¸/pGEX-6p-1 E BamH I ã2 EcoR I (ƤÙĽHÅP±NZ±G_\
ʎTaKaRa),' 5’ŸǤ.ȎɥÙÇ˚EȣJWf DNA )íƈ.ũƜ,'Ǭȩ
'wS_DNA EȾȩ!	B?E Ligation HighʎTOYOBOʏEǃ'ɗǴ
pGEX6p-1-TAF-IαKR2sAã2αKR4sAEĿ!	?,pGEX6p-1-TAF-IαKR6sA,%'
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ɫÿ, pGEX-TAF-IαKR4sA EuJ|[bf, KR2sA .­ȩ,ǃ!<.E®ǃ
ȵ)íŏʁ(­ȩ!	 
  
 GST Eȡì! TAF-I N ŸǤʃĀĉǈ¬.ǌƿwS_/£.uJ|Eǃ!
PCR Ɯ,'­ȩ!	ǃ!uJ|E£,ǜ	 
 
TAF-Iβ-N-ter 3’ ¸ 
¸ 5’-TTTGAATTCTTATGAGGTCTCGTC-3’ 
TAF-Iα and αKR6sA-N-ter 3’ ¸  
5’-TTTGAATTCTTATCCCTTCTTCGG-3’ 
  
5’ ¸.uJ|/ɫÿ cDNA SÙB'AwS_¸.ɣËEï: pGEX 
5’ primerEǃëĉǈ.­ȩ(Âɔ,®ǃ!	ćĬĽ.TAF-I cDNA. 5’ ¸,/BamH 
I WJfśÀB3’ ¸,/uJ|ǄŽ. EcoR I WJfʎuJ|Ãǻɢʏś
ÀBA	ȵuJ|[bf)ɫÿ DNA )'B B pGEX6p-1-TAF-Iβαã
2αKR6sA Eǃ' PCR Eȣ$!	Ŀ?B! PCR ǂƺ/BamH I ã2 EcoR I (ƤÙ
HQZɻƗƞØ(ÉɺĽǬȩEȣBEJWf DNA )!	wS_/
pGEX6p-1 E BamH I ã2 EcoR I (ƤÙTAF-I Ƶĉǈ¬­ȩů)íũƜ,'Ⱦȩ
!	 JWf DNA )wS_DNA E Ligation HighʎTOYOBOʏEǃ'ɗǴ
pGEX6p-1-TAF-Iβ-Nterα-Nterã2αKR6sA-N-ter EĿ!	 
 
TAF-Iα Cys _Tĉǈ¬.ǌƿwS_/£,ǜuJ|Eǃ! PCR Ɯ,'
2 %.XZdJʎXZdJxHʏEǑǎ.ĄŎ,śÀA)(­ȩ!	TAF-Iα cDNA
.XZdJxH.śÀ.ªȁEĆ,ÒÛʎ5’ ¸ʏ)ĽÛʎ3’ ¸ʏ. 2 %,É' PCR
EȣwS_) 2 %.JWf DNA EɗǴA)(Áɭ TAF-Iα Cys _Tĉǈ¬





TAF-Iα.ÒÛ. 5’ ¸ʎpGEX 5’ primerʏ 
 5’-GGGCTGGCAAGCCACGTTTGGTG-3’ 





TAF-Iα-Ncc ÒÛ. 3’ ¸  
5’-ACAGCAGCCTGGACAGCAGCTAGCGATATCGGATCC-3’ 
TAF-Iα-Ncc ĽÛ. 5’ ¸  
5’-AAGAAGAAACCAAGACCACCT-3’ 
TAF-Iα-Ccc1 ÒÛ. 3’ ¸  
5’-ACAGCATCCTTCTCCTTCTTCATCATCCATATC -3’ 
TAF-Iα-Ccc1 ĽÛ. 5’ ¸  
5’-GAAGAAGATGATGATGATGAAGAG-3’ 
TAF-Iα-Ccc2 ÒÛ. 3’ ¸  
5’-ACAGCATTCCTCCTCTTCATCATCATCATCATC-3’ 
TAF-Iα-Ccc2 ĽÛ. 5’ ¸  
5’-GGATTAGAAGATATTGACGAAGAAGGG-3’ 
TAF-Iα-Ccc3 ÒÛ. 3’ ¸  
5’-ACAGCAACCTTCATCCTCATCCCCTTCTTCGTC-3’ 
TAF-Iα-Ccc3 ĽÛ. 5’ ¸  
5’-GAAGAAGATGAAGATGATGATGAAGGG-3’ 
TAF-Iα-Ccc4 ÒÛ. 3’ ¸  
5’-ACAGCATTCATCATCATCTTCATCTTCTTCACC-3’ 




ZdJ.VgExH(ġÀ!	ëuJ|/®ǃÒ, T4 polynucleotide kinase
ʎTOYOBOʏEǃ'5’ ŸǤEɥÙ'? PCR ,ǃ!	ɫÿ,ǃ!
pGEX6p-1-TAF-Iα cDNA ʃĀ. 5’ ¸, BamH I WJf3’ ¸, EcoR I WJf@
ćĬ! PCR ǂƺ(/B B.ÏɲɤǰWJfiS,®A>,+$'A	
Ŀ?B! PCR ǂƺ/ÒÛ¸E BamH IĽÛ¸E EcoR I ,'ƤÙHQZɻƗƞ
Ø,'ÉɺĽǬȩ'JWf DNA )!	wS_/ pGEX6p-1 E BamH I ã2
EcoR I (ƤÙTAF-I Ƶĉǈ¬­ȩů)íũƜ,'Ⱦȩ!	wS_DNA )B 
B.ĉǈ¬.ÒÛ¸ã2ĽÛ¸.JWfDNAEƧì'Ligation HighʎTOYOBOʏ
Eǃ'ɗǴpGEX6p-1-TAF-Iα-NccCcc1Ccc2Ccc3 ã2 Ccc4 EB BĿ!	 
 XZdJxHE N ŸǤʃĀ,XTÅ(śÀwS_pGEX6p-1-TAF-Iα-Ncc Eɫÿ










 ë DNA .­ȩŏʁ/XZdJxHEXTÅ(śÀ!wS_.­ȩũƜ,ľ$




 ǲş_oSɃ His-TAF-IβΔN1αα6α18α24α32αΔC3 ã2βΔC3 /
B B pET-28a-TAF-IβΔN1αα6α18α24α32αΔC3 ã2βΔC3 ǌƿwS_E
ǃ'Ⱦȩ!	B?ǌƿwS_E BL21ʎDE3ʏƂ,ġÀ'ĹɃɈşĽƥ¬āþ
, ' ā ʉ  ! 	 600 nm . Ƴ ı   >  0.6 , + $ ! )  C ( Isopropyl 
β-D-1-thiogalactopyranosideʎIPTGʏEƨÖ_oSɃ.ìōȼġE?, 2 ů
ɯāʉ!	ČȐȜEɞŃƋ,'ùåBinding nb±Gʎ20 mM Tris-HCl [pH7.9], 0.5 
M NaCl, 5 mM imidazoleʏ,ŌƳ!	ƙ,'ŌƳƥ.ɅɿƝÇ˚EȣǱȋ.ǚǙ
ƥEɞŃ'ưņǅÉEɳ!	.Ʃ, His-bind resin ʎNovagenʏEÖ1 ůɯ
4˚C(dX!	ɞŃĽWashnb±Gʎ20 mM Tris HCl, 0.5 M NaCl, 60 mM 
imidazoleʏ,'YEƟƢ!.#SDS WuÅnb±Gʎ62.5 mM TrisHCl 
[pH6.8], 0.25% SDS, 145 mM β-mercaptoethanol, 10% Glycerolʏ)Ƨì95˚C ,' 5 Éɯ
pfJRwXEȣ$!	Ŀ?B!WuÅ/ 10% SDS-PAGE ,ĥɮĽUÅ
.ɢEƁș' TAF-I _oSɃ.|P)Áɭ._oSɃ"EÊ@È!	
Ê@È!UÅ/>ǚǙưÈnb±Gʎ50 mM Hepes-NaOH [pH8.0], 150 mM 
NaCl, 0.1 mM EDTA, 0.1% NP-40ʏ,ŌƳĽĘƭ,' 30 ÉɯdX!	ưƥ
EɞŃUÅŧƹEɳ!Ʃ/H[fƛƕEȣ$!	Ŀ?B!xbfE 6 M THi
Yąɥ(ĉņ!Ľnb±GAʎ50 mM TrisHCl pH7.4, 50 mM KCl, 12.5 mM MgCl, 
1mM EDTA, 0.1% NP-40, 20% Glycerol, 1 mM DTT, 1 mM PMSFʏ>2 TAF-I nb±
Gʎ20 mM TrisHCl pH7.9, 50 mM NaCl, 0.5 mM EDTA, 10% Glycerolʏ(Ɣɴǎ,ɓ
žEȣ)(_oSɃEŁ½!ʎĉņÄǁƜʏ	 ɓžĽ.ë_oSɃ/-80,'
³đ!	 
 ǲş_oSɃ His-TAF-IβPME /pET14b-TAF-IβPME ǌƿwS_Eǃ'ĸ




GST-TAF-Iα-N-ter ã2 GST-TAF-IαKR6sA-N-ter /B B. cDNA E pGEX6p-1 ,S
Ù!ǌƿwS_Eǃ'Ⱦȩ!	B?ǌƿwS_E BL21ʎDE3ʏƂ,ġ
À'ĹɃɈşĽƥ¬āþ,'āʉ!	600 nm .Ƴı> 0.6 ,+$!)C(
IPTG EƨÖ_oSɃ.ìōȼġE?, 2 ůɯāʉ!	ČȐȜEɞŃƋ,'
ùåGST Bindingnb±Gʎ50 mMTris-HCl [pH7.9], 0.5 M NaCl, 1 mM EDTAʏ
,ŌƳ!	ƙ,'ŌƳƥ.ɅɿƝÇ˚EȣǱȋ.ǚǙƥEɞŃ'ưņǅÉEɳ
!	.Ʃ, Glutathione Sepharose resinʎGE HealthcareʏEÖ4C (ʐůɯ
dX!	ɞŃĽGST binding nb±G,'YEƟƢ!	
GST-TAF-Iβ-N-terα-N-ter ã2αKR6sA-N-ter /ưÈnb±Gʎ50mM Tris-HCl 
[pH7.9], 40 mM reduced glutathioneʏ(ưÈĽTAF-Inb±G(ɓžEȣ$!	rTAF-Iβ
ΔN1ααKR2sAαKR4sAαKR6sArTAF-Iα-NccCcc1Ccc2Ccc3Ccc4Ncc/Ccc1
Ncc/Ccc2Ncc/Ccc3Ncc2/Ccc4 ã2 Ncc/Ccc1/PreScission proteaseʎGE healthcareʏ




4-2-3  pZf H1 ȱɺHb[Jã2 DNA ǴìHb[J
 
 Hb[J,ǃ! DNA /£.uJ|Eǃ' PCR Ɯ,'­ȩ!	 
 
5S 147 bp 5’ ¸ʎ-73-51ʏ   
5’-GGATTTATAAGCCGATGACGTCA-3’ 
5S 147 bp 3’ ¸ʎ+54+74ʏ  
5’-AGTACTAACCGAGCCCCTATGC-3’ 
   
ɫÿ)' sea urchin ǄŽ. 5S rRNA gene E_e~,ï:uZ}g
ʎpB1000-Uless/strider, J. Svejstrup ÞĈ>@ÉʏEǃPCR Eȣ$!	ćĬB!
147 bp. DNA E 5% ɽĉņ{HSÅH}gUÅ,ĥɮĽMaYK~t|Jg,'
DNA EƁșǑǎ.ɭ. DNA .9EÊ@ÈǬȩEȣ$!	His _TEȡì!
histone H1.1ʎHis-H1.1ʏ/ĸǘǢĘ(ăð!ŏƜ,ľ$'Ⱦȩ!ʎKato et al., 2011ʏ	 
 DNA)His-H1.1EƧìĘƭ( 15ÉɯJRwf!	Ŀ?B!DNA)His-H1.1
.Ȫì¬,ëǠǲş TAF-I_oSɃEÖ?, 30( 30ÉɯJRwf
!	Ŀ?B!WuÅ/ 5% ɽĉņ{HSÅH}gUÅ,ĥɮƃɥƁșȹȟ GelRed
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ʎNacalai tesqueʏ,' DNA EƅÈ!	TAF-I ) DNA .Ǵìȹʊ/DNA ) TAF-I
_oSɃE TAF-I nb±G30˚C ( 30 ÉɯJRwX!.#Wu
ÅE 5% ɽĉņ{HSÅH}gUÅ,ĥɮGelRed ,' DNA EƁș!	 
 
4-2-4  TAF-I . N ŸǤʃĀ)ÂɔʃĀ.ǴìHb[JʎUÅX±fƜʏ
 
  GSTGST-TAF-Iβ-N-terα-N-ter ã2α-KR6sA-N-ter ĉǈ¬) His-TAF-IΔN1 A
/ GSTGST-TAF-Iα-N-ter ) His-TAF-IΔN1ΔC3 ĉǈ¬E TAF-I nb±G(Ƨì
30( 30 ÉɯJRwf!	WuÅ/ 6% ɽĉņ{HSÅH}gUÅ,ĥɮ





 GST _TEȡì!pZf H1.1ʎGST-H1.1ʏ/ĸǘǢĘ(ăð!ŏƜ,ľ$'
Ⱦȩ!ʎKato et al., 2011ʏ	His-TAF-I ã2 GST-H1.1 E TAF-I nb±G(Ƨì
30˚C ( 30 ÉɯJRwf!	TAF-I nb±G/NaCl ƴıǈ+A 100250
400 mM . 3 ǠʇEƯ¹B B.WuÅ.ǴìäŅ,ǃ!	WuÅ/ 6% ɽĉ






ʎ25 mM Tris [hydroxyl] aminomethane, 192 mM Glycine, 0.1% SDSʏ,ƣŚǐø
( 15 ÉɯJRwXĽ4( 45 V 30 Éɯ90 V 60 ÉɯɻüE' PVDF 
t4_oSɃEɈÅ!	t/?;_lÅ(Ç˚fZ
±Gnb±Gʎ25 mM Tris [hydroxyl] aminomethane, 192 mM Glycine, 20% 
Methanolʏ,ƣ!	ɈÅĽ.t/5% Milk/TBS-T ʎ24.8 mM Tris [hydroxyl] 
aminomethan, 18.3 mM NaCl, 2.7 mM KCl, 0.1% Tween 20ʏ,' 30 ÉɯtbRTE
ȣ$!	ʐƍŒ¬/ 5% Milk/TBS-T ,'ĪɦtEƣ'Ęƭ(ʐůɯäŅ
!	.ĽtE TBS-T ( 3 ùƟƢTBS-T (Īɦ! 2 ƍŒ¬,ƣĘƭ
( 10 ÉɯäŅ!	äŅĽtE 10 Éɯ 3 ù TBS-T ,'ƟƢChemi-Lumi 
OneʎNacalai tesqueʏ(ǌ¿LAS4000ʎFuji filmʏ,'ƅÈ!	 
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4-2-7  FlAsH wTƜ
 
Cys _TEġÀ! TAF-I _oSɃ)10 µM FlAsH EDT2ã2 8 µM EDT E FlAsH
wTnb±Gʎ10 mM Hepes-NaOH [pH8.0], 100 mM NaCl, 1 mM EDTA, 25 mM 
Tris-HCl [pH 7.9]ʏ(ƧìĘƭ( 30 ÉɯJRwX!	JRwX
ĽWuÅ.Ƞ¿ķıE VarioskanʎThermo Fisherʏ,'ƮĖ!ʎFluorescent 
emission at 5355nmʏ	ėʊ/ƽǣ,ʒùȣƉƯ¶ĨEǨÈ!	 
 
4-2-8  EDC/NHS SZSƜ
 
ë GST-TAF-I-N-ter _oSɃ)ɥņH}lɥxuagEnb±Gʎ20 mM 
Hepes-NaOH [pH7.9], 80 mM NaCl, 0.1 mM DTTʏ(Ƨì30˚C ( 30 ÉJRw
XĽEDC >2 NHS EÖ?,Ęƭ( 30 ÉJRwX!	SDS W
uÅnb±GEÖ'95( 5 ÉɯƸÇ˚A)(SZSäŅE·Ǝ




 ë TAF-I _oSɃE GA nb±Gʎ20 mM Hepes-NaOH [pH 8.0], 150 mM NaClʏ
( 0.05% TÅ_ÅHÅepg)ƧìĘƭ( 5 ÉJRwf!	SZS






4-3-1  TAF-Iα  N ŸǤʃĀ,>ApZf H1 XxƠņ.ɱĚ
 
 ŹǘǢ(/TAF-I .Wt_Juƻǈǎ+pZf H1 XxƠņ.ÏŀƋƇ.ȱŭ
EǑǎ)TAF-I  DNA ?.pZf H1 .ȱɺE²ɘAƠņʎpZf H1 ȱɺ
Ơņʏ,ƷƵEĸ'.ȹʊǩÃHb[JǭEƇǫ!	TAF-I .pZf H1 ȱɺƠņ
/ C ŸǤ.ɥņH}lɥʃĀ±đǎ(@pZf H1 XxƠņ,ǓɰA	ŹH
b[Jǭ(/pZf H1 ) DNA EƧì'Ęƭ( 15 ÉJRwXEȣɽ
ƻǈǎÆɸ¬EĹō!.# TAF-I EƨÖ!ʎFig 7A)	TAF-I ,>$'pZf H1
ɽƻǈǎÆɸ¬?ɚɺA)(ȱɺ! DNA ɩ.ćÖȰğBA	WuÅE
ɽĉņ{HSÅH}g(ĥɮȱɺ! DNA ɩEƖɉA)(TAF-I .pZf
XxƠņEƮĖ(AʎFig 7Bʏ	 
 TAF-Iαã2β(ǈ+A./B B. N ŸǤʃĀ.9(A	(TAF-Iα>2β.
N ŸǤʃĀ.#*#? TAF-I Wt_Juɯ.pZf H1 XxƠņĨEǁ9È
ȫú)+AEŭ?,A!;TAF-Iα) TAF-Iβ.ǲş_oSɃE­ȩʎFig 8A
>2 8BʏpZf H1 . DNA ?.ȱɺƠņEƅȸ!ʎFig 9ʏ	.ǴſTAF-Iα
,>ApZf H1 .ȱɺƠņ/β)Ɩɉ'Ķ)ȰğB!ʎFig 9 3-4
) 7-8 .Ɩɉʏ	B>@TAF-Iβ/ TAF-Iα,Ɩɉ'ʍpZf H1 XxƠņE
ŗ%)ǜöB!	ƍ, TAF-Iα)β.pZf H1 XxƠņ.Ĩ*#?.
N ŸǤʃĀ,>$'őÏBA)(ǁA.A/²ɘBA)(ǁA.E
ƅȴA!;TAF-I . N ŸǤʃĀEƌŠ!ĉǈ¬ TAF-IΔN1ʎOkuwaki et al., 1998ʏ
.pZf H1 XxƠņEƅȸ!	.ǴſTAF-Iβ)67íǥ.ƠņEŗ%)
ȰğB!ʎFig9 3-4 ) 5-6 .Ɩɉʏ	£.Ǵſ>@TAF-Iα N ŸǤʃĀ/
Ȕɇ.pZf H1 XxƠņ,ĠőÏǎ,ƋȍA)ŭ?,+$!	 
ƍ,TAF-Iα N ŸǤʃĀÃ.pZf H1 XxƠņ,ɱĚǎ,ºH}lɥɣË
EíĖA!;TAF-Iα N ŸǤʃĀ.ɢÉƌŠĉǈ¬ TAF-Iα6α18α24 >2α32 E
B B­ȩʎFig 8A ã2 8BʏpZf H1 ȱɺHb[JEȣ$!	.ǴſTAF-Iα6
ĉǈ¬(/TAF-IαWT)ƖɉD,Ơņ.ŬȬ?B!ʎFig 97-8)9-10ʏ	
?,TAF-Iα18α24 >2α32 ĉǈ¬(/TAF-IαWT )Ɩɉ'ČƠņ.Ŭ
Ȭ?BTAF-Iβ)67íǥ.ƠņEǜ!ʎFig 9 3-4 ) 11-16ʏ	£.Ǵſ>
@TAF-Iα. N ŸǤ? 1-17 H}lɥ.ʃĀ,pZf H1 XxƠņEɱĚAʃ
Āï8BA)ŭ?)+$!	 
 8!Źėʊ.Ǵſ TAF-I )pZf H1 .Ǵì(/+TAF-I ) DNA .Ǵì,±
đ'Aéȍņ,%'ƅȸA!;TAF-I ) DNA .ǴìƠņEƅȴ!ʎFig 10ʏ	
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.ǴſŹėʊ.ż¥(/TAF-Iαã2β.B< DNA ).Ǵì/ǛȻ(+$
!	£>@Źėʊ(ȰğB! TAF-I .Wt_Ju±đǎ+pZf H1 Xx.
ƠņĨ/TAF-I .pZf H1 4.­ǃ,.9±đA)ǜöB!	 
 
4-3-2  TAF-Iα  N ŸǤʃĀ,đýAąĂņH}lɥ.pZf H1 XxƠ
ņ4.ĺʀ
 
 TAF-Iα N ŸǤʃĀ/ TAF-Iβ N ŸǤʃĀ)Ɩɉ'ąĂņH}lɥ,Ğ:)ƻł
(AʎFig 11ʏ	(TAF-Iα N ŸǤʃĀ,>ApZf H1 XxƠņ.őÏ
1-17 ǇH}lɥɣË.ąĂņH}lɥ,±đAEƅȸA!;B? 6 %.ąĂņ
H}lɥEHi,ȁş!ĉǈ¬E­ȩ.pZf H1 XxƠņEƅȴ
!ʎFig 12Aʏ	TAF-Iα. Lys4 ã2 Arg5 EHi,ȁş! TAF-IαKR2sA (/TAF-Iα 
WT )ƖɉpZf H1 XxƠņD,ʍƈĐȰğB!ʎFig 12C
 7-8 ) 9-10 .Ɩɉʏ	?, Lys13-Lys15 ã2 Arg17 Eȁş! TAF-IαKR4sA ĉǈ
¬(/KR2sA ĉǈ¬>@<?,pZf H1 XxƠņ.ŬȰğBʕŎ
5'Eȁş! TAF-IαKR6sA ĉǈ¬(/67 TAF-Iβ WT )íǥ.ƠņȰğB!
ʎFig 12C 7-8 ) 12-14 .Ɩɉã2 3-4 ) 12-14 .Ɩɉʏ	£
.Ǵſ>@TAF-Iα N ŸǤʃĀ. 1-17 H}lɥɣË,đýA 6 %.ąĂņH}lɥ
/TAF-Iα.pZf H1 XxƠņ.őÏ,ɧȫ(A)ŭ?)+$!	 
 
4-3-3 UÅX±fHb[J,>A TAF-Iα  N ŸǤʃĀ) TAF-I ÂɔʃĀ.Ǔ­ǃ
.ƅȴ
 
 TAF-Iα N ŸǤʃĀ/TAF-I )pZf H1 ).Ǵì,<pZf H1 XxƠ
ņ,<ńʂ.ʃĀ(/+ʎKato et al., 2011ʏ	+?ėʊ 4-3-1 ã2 4-3-2 .Ǵ
ſ>@TAF-Iα. N ŸǤʃĀ,đýAąĂņH}lɥ,>$'pZf H1 Xx
ƠņőÏB'AéȍņǜöB!	TAF-Iβ. C ŸǤɥņʃĀƌŠĉǈ¬. X ǻ
ǴűƇɖȱž>@TAF-I /HaoÅ,ʑɩ¬EĹō. N ŸǤʃĀ) C ŸǤ
ʃĀ/ɎŜA)ǜöB'AʎMuto et al., 2007ʏʎFig 13Aʏ	B>@TAF-I 
2 ɩ¬(TAF-Iα.ąĂņ,ĞF" N ŸǤʃĀ/ɥņH}lɥ,ĞF" C ŸǤʃĀ)
Ǔ­ǃA)(.ƠņEőÏAéȍņȆ?BAʎFig 13Bʏ	Ź¤ȽEėȸ
A!;8 TAF-Iα N ŸǤʃĀC ŸǤɥņH}lɥʃĀEï:TAF-I Wt_Juɯ
(Âɔ.ʃĀ,ǴìAEƅȸ!	 
/;,TAF-I . N ŸǤʃĀ.9E GST _oSɃ,ȡì! GST-TAF-I-Nter )
TAF-I . N ŸǤʃĀ.9Eƌ! His-TAF-IΔN1 .Ǔ­ǃEUÅX±fHb[J,>@
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ƅȴ!ʎFig 14A ã2 14Bʏ	GST-TAF-I-N-ter ã2 His-TAF-IΔN1 EƧìJR
wXĽ6% ɽĉņ{HSÅH}gUÅ,ĥɮ!	<ȇǴì!Ąì
Ȫì¬.ǞØı/B B._oSɃEÝƽ(ƞØ!Ąì>@ə+@ngX±f
ȰğBA	B B._oSɃEÝƽ(ƞØ!Ąì)ƖɉʎFig 14B 1-5ʏ
GST-TAF-Iα N-ter )ƧìA)(His-TAF-IΔN1 .ǞØı.əBȰğB!ʎFig 
14B 5 ) 9-11 .Ɩɉʏ	B/ His-TAF-IΔN1  GST-TAF-Iα N-ter )Ǔ­ǃ
Ȫì¬EĹō!Ǵſ)Ȇ?BA	ũ GST-TAF-Iβ)Ƨì!(/
His-TAF-IΔN1 .ngX±f/ȰğB+$!ʎFig 14B  5 ) 15-17 .Ɩɉʏ	
B>@TAF-I . N ŸǤʃĀ)ÂɔʃĀ).Ǔ­ǃ/TAF-Iα ƻǈǎ(A)ŭ
?)+$!	?,. His-TAF-IΔN1 .ǞØı.əB/GST-TAF-IαKR6sA )Ƨ
ì!Ąì(/ȰğB+$!ʎFig 14Bʔ) 12-14 .Ɩɉʏ	£.Ǵſ>@
TAF-Iα ƻǈǎ, N ŸǤʃĀ) TAF-I .ÂɔʃĀǓ­ǃA)8!.Ǔ­ǃ
/ TAF-Iα N ŸǤʃĀ,đýAąĂņH}lɥ,±đA)ŭ?)+$!	 
(ƍ,TAF-I ÂɔʃĀ.*.ʃĀ TAF-Iα N ŸǤʃĀ)Ǔ­ǃAEƅȴ
!	TAF-I .pZf H1 XxƠņ,ńʂ+ C ŸǤʃĀ/ɥņH}lɥ,ĞF(
A!;ąĂņH}lɥ,Ğ: TAF-Iα N ŸǤʃĀ)ɼɻǎǓ­ǃ,>@ǴìAéȍņ
ʍ	(TAF-I . N ŸǤʃĀ) C ŸǤʃĀ.ũEƌ! His-TAF-IΔN1ΔC3 ĉ
ǈ¬)GST-TAF-Iα-N-ter ).Ǔ­ǃE Fig 14 )íƈ.ũƜ(ƅȴ!ʎFig 15A >
2 15Bʏ	.ǴſGST-TAF-Iα N-ter )Ƨì'< His-TAF-IΔN1ΔC3 .ǞØı.əB
/ȰğB+$!ʎFig 15B 3-5ʏ	£.Ǵſ>@TAF-Iα N ŸǤʃĀ/ C Ÿ
ǤʃĀ,Ǔ­ǃAéȍņǜöB!	 
 
4-3-4 TAF-Iα  N ŸǤʃĀ)α237-257C ŸǤʃĀ.Ǔ­ǃ.ƅȴ
 
  TAF-Iα. N ŸǤʃĀ C ŸǤʃĀ)ǒŜǎ,Ǔ­ǃAEƅȴA!;
GST-TAF-I-N-ter )ɥņH}lɥ,Ğ: TAF-I C ŸǤʃĀ.ɢʎα237-257β224-244ʏ
.ʃĀEǃ!Ǔ­ǃȱžEȣ$!ʎFig 16Aʏ	Ǔ­ǃESZPȹȟ(A
1-ethyl-3- ʎ 3-dimethylaminopropyl ʏ carbodiimide hydrochloride ʎ EDC ʏ ã 2
N-hydroxysulfosuccinimideʎNHSʏEǃ'TAF-Iα N ŸǤʃĀ)α237-257C ŸǤʃĀ
ɯ.ǴìEȰğ!ʎFig 16Bʏ	.SZP/H}lĂ)PÅzRXÅĂ67
\Ɇɺ(ɎŜ!Ąì.9ȇ.ɯ,ƀƊEĹōAʎGrabarek et al., 1990; 
Marintcheva et al., 2008ʏ	8α237-257C ŸǤʃĀÝƽ(/SZP.đý.
Ŵƶ,D?ng/ƅÈB+ʎFig 16B  1-4ʏ	ƍ, GST-TAF-Iα-N-ter Ý
ƽ.ĄìSZP.đý.Ŵƶ,ɰD?ng,ʆȝ+ĉÙ/9?B+$!




(Fig 16B 13-16 ) 17-20)	£.Ǵſ>@TAF-Iα N ŸǤʃĀ.9ǒŜ TAF-I
.α237-257C ŸǤʃĀ,Ǔ­ǃA)ŭ?)+$!	  
 
4-3-5 TAF-Iα.2ɩ¬Ƈɖ,A  N ŸǤʃĀ) C ŸǤʃĀ.Ǔ­ǃ.ƅȴ
 
 ėʊ 4-3-3 >2 4-3-4 .Ǵſ>@ TAF-Iα N ŸǤʃĀȔɇ. C ŸǤʃĀ4ǴìAé
ȍņǜöB!	B?.ėʊ(/ TAF-Iα 2 ɩ¬ƇɖE)$!),<.
N ŸǤʃĀ) C ŸǤʃĀǓ­ǃA*/Ǵȿ&?B+	( 2 ɩ¬ƇɖE
ĹōAÁɭ TAF-Iα. N ŸǤʃĀã2 C ŸǤʃĀ.Ǔ­ǃ,%' FlAsH wT
Ɯ,>@ƅȸ!	FlAsH-EDT2/Cys-Cys-Xaa-Xaa-Cys-Cys ?+AdfXZdJ
a±Eƻǈǎ,ȻɁǴìA)Ƞ¿EǌAʎFig 17AʏʎGriffin et al., 1998ʏ	
(TAF-Iα N ŸǤʃĀ) C ŸǤʃĀB B,Ŏ%XZdJxHEġÀ!ĉǈ
¬E­ȩA),!ʎFig 17Bʏ	<FlAsH-EDT2đý(TAF-Iα N ŸǤʃĀ)
C ŸǤʃĀB B.XZdJxHɎŜ'!Ąìʎ6-8	 ʏFlAsH-EDT2B?X
ZdJxHɯ,ƀƊEĹō'Ƞ¿EǌA!;.Ƞ¿ķıEƮĖA)(ʃĀ
ɎŜAEƅȴA)(AʎHisaoka et al., 2014ʏ	TAF-Iα N ŸǤʃĀƵĉǈ¬
.pZf H1 ȱɺHb[J.ǴſʎFigs 8 >2 9ʏE<),N ŸǤʃĀ,/ Lys13 
? Arg17 .ąĂņH}lɥSZ_. N ŸǤ¸, 1 PŎġÀ!ʎFig 17Cʏ	ũ(
TAF-Iα. C ŸǤʃĀ,%'/C ŸǤʃĀ(ɗǶ'ɥņH}lɥ3ʃĀEŘƉ
, 4 Ŏɠ2XZdJxHEġÀ!ʎFig 17Cʏ	 
  ŹėʊEĎ;AÒ,ë Cys _Tĉǈ¬ɨǁÿ TAF-Iα)íƈ,ʑɩ¬ĹōƠņ)p
Zf H1 XxƠņEǷŗ'A)EǛȻ!	2 ɩ¬Ĺō/ TAF-I .pZf
XxƠņ,ńʂ(A	TAF-Iα WTë Cys _Tĉǈ¬ã2 2 ɩ¬EĹō(+
 TAF-I .Ƶĉǈ¬ TAF-IβPMEʎFig 18AʏETÅ_ÅHÅepgđý(SZS
Ľ10% SDS-PAGE ,ĥɮɪƁș(_oSɃEƅÈ'.ÉĐɩEƖɉ!ʎFig 
18BʏʎMiyaji-Yamaguchi et al., 1999ʏ	TAF-I / SDS-PAGE (/Ǯ 45 kDa .ÉĐɩE
ǜ	TÅ_ÅHÅepgđý( 2 ɩ¬EĹō!Ąì90 kDa ¡Ɏ,ngȰğ
BA	Źėʊ.Ǵſ5'. Cys _Tĉǈ¬/SZS,>$' TAF-Iα WT )í
ƈ.ÉĐɩEǜ!)?5'. Cys _Tĉǈ¬ WT )íƈ, 2 ɩ¬EĹō(A
)ǛȻB!ʎFig 18B 2 ) 4, 6, 8, 10, 12, 14, 16, 18 .Ɩɉʏ	ũTAF-IβPME
/TÅ_ÅHÅepg,>AÉĐÃƀƊ,>$'Ģœ@!!8BA)ňB'@
ėɵ,SZSĽ,ŹŽ.ÉĐɩ>@<Ģªȁ,ȰğB!ʎFig 18B  19
) 20 .Ɩɉʏ	.Ǵſ>@Źėʊ(ȰğB! Cys _T TAF-Iαĉǈ¬.ngo_
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.ĉÙ/Ǜ, 2 ɩ¬Ĺō,>A<.(A)ǛȻB!	£.Ǵſ>@Cys
_T TAF-Iαĉǈ¬/ TAF-IαWT )íƈ, 2 ɩ¬EĹō(A)ŭ?,+$!	ƍ,
ë Cys _T TAF-Iαĉǈ¬.pZf H1 XxƠņEpZf H1 ȱɺƠņ(ƅȴ
!ʎFig 19ʏ	.ǴſCys _T TAF-Iαĉǈ¬.%/TAF-IαWT )ƖɉƠņ.
ŬʎFig 19 4 ) 912 .ƖɉʏA/ƫģʎFig 19 4 ) 13 .Ɩɉʏ
Ȭ?B!<..Á¬ǎ,/ɨǁÿ TAF-Iα).ɯ,ʆȝ+ƠņĨ/Ȭ?B+)Íŧ
!	£.Ǵſ>@Cys _T TAF-Iα ĉǈ¬Eǃ'ÉĐÃǓ­ǃEƅȸA./čĸ
(A)Ǵȿ¡!	 
  (B B. Cys _T TAF-Iαĉǈ¬) FlAsH-EDT2EƧìJRwX
ĽȠ¿ķıEƮĖ!	TAF-Iα. C ŸǤʃĀŎ.9,XZdJxHEġÀ!
ĉǈ¬ Ccc1Ccc2Ccc3 ã2 Ccc4 (/_oSɃƴı,±đ!Ƞ¿ķı.ćÖ/Ȭ
?B+$!ʎFig 20Bʏ	ň,äTAF-Iα. N ŸǤʃĀŎ.9,XZdJxH
EġÀ! Ncc (/C ŸǤʃĀ.9,XZdJxHEġÀ!ĉǈ¬)ƖɉD
,_oSɃƴı±đǎ+Ƞ¿ķı.ćÖȬ?B!	?,TAF-Iα. C ŸǤʃĀ.9
XZdJxHEġÀ!ĉǈ¬)ƖɉNcc/Ccc2Ncc/Ccc3 ã2 Ncc/Ccc4 <_oS
Ƀƴı±đǎ+Ƞ¿ķı.ćÖȬ?BNcc )67íǥ.Ƞ¿ķıEǜ!	Ncc (_
oSɃƴı±đǎ+Ƞ¿ķı.ćÖȰğB!˚Ǆ)'ɔīąĂņ,ĞF" TAF-Iα
. N ŸǤʃĀíĈɎŜAéȍņ/Ȇ,	TAF-I . N ŸǤʃĀɷŜA 2 ɩ¬
ĹōʃĀ/α-vbSZíĈɒĮȣ,ǉƘņǓ­ǃE!Ǵſ2 ɩ¬ĹōʃĀ.ȯ
Ƙɾ,ɥņH}lɥ3)ǜöB'AʎMuto et al., 2007ʏ	.!;TAF-Iα
. 2ɩ¬ɯ. N ŸǤʃĀíĈũ)< 2ɩ¬ĹōʃĀ,ŶĴĜ?B!Ǵſ
ɎŜ!ɣȁE)$!.<B+	ũ(Ncc/Ccc1 / Ncc ã2 Ccc1 )Ɩɉ_
oSƴı±đǎ, .ĉǈ¬>@<ǓĠǎ,ʍȠ¿ķı.ćÖ9?B!	£.Ǵſ
>@TAF-Iα N ŸǤʃĀ/ 2 ɩ¬ƇɖE)$!Ąì,<C ŸǤʃĀ,Ǔ­ǃAéȍ
ņǜöB!	8!TAF-Iα N ŸǤʃĀ. Lys13 /, C ŸǤʃĀ. Glu246 )
ɎŜA)?B B.ƚ8$!ʃĀɯ(Ǔ­ǃAéȍņǜöB!	 
 
4-3-6  TAF-IΔC3 Eǃ! TAF-I N ŸǤʃĀ,>AɱĚƋƇ.ȱž
 
 ėʊ 4-3-5 8(.Ǵſ?TAF-Iα. N ŸǤʃĀ/C ŸǤʃĀ,Ǔ­ǃA)(
.ƠņEőÏAéȍņEŭ?,'!	8!X ǻǴűƇɖȱž.Ǵſ?TAF-I 
2 ɩ¬(ũ. TAF-I . N ŸǤʃĀ<ũ. TAF-I . C ŸǤʃĀ)ɎŜAé
ȍņǜöB'AʎMuto et al., 2007ʏ	(TAF-I N ŸǤʃĀėɵ, TAF-I 2
ɩ¬( TAF-I .pZf H1 XxƠņEÏŀAEƅȴA!;C ŸǤʃĀ.
ƌŠ! TAF-IΔC3 ĉǈ¬) TAF-Iβ).vdʑɩ¬E­ȩ.pZf H1 Xx
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ƠņEƅȴ!	TAF-I . C ŸǤʃĀ/pZf H1 XxƠņ,ńʂ(A!;
TAF-IΔC3 /pZf H1 XxƠņEŗ!+ʎKato et al., 2011ʏ	TAF-Iβ WT 
TAF-IΔC3 )vd 2 ɩ¬EĹō!Ąìvd 2 ɩ¬.Ơņ/ TAF-Iβ WT y 2 ɩ¬
>@<«+A	B8(.Ǵſ?TAF-Iβ WT  TAF-IαΔC3 )vd 2 ɩ¬EĹō
!ĄìTAF-IαΔC3 . N ŸǤʃĀ TAF-Iβ WT . C ŸǤʃĀ,Ǵì'.pZf
H1 XxƠņEőÏA)Ȇ?BA	ľ$'TAF-Iβ WT ) TAF-IαΔC3 .vd
2 ɩ¬.pZf H1 XxƠņ/TAF-IβΔC3 ) TAF-IβWT .vd 2 ɩ¬>@<
Ķ+A)ňBAʎFig 21ʏ	 
  Źėʊ(/TAF-I .vd 2 ɩ¬E­ȩA!;_oSɃ.ĉņÄǁƜEǃ!	
Ǭȩ!Ėɩ. TAF-Iβy 2 ɩ¬,ĠTAF-IαΔC3 A/ TAF-IβΔC3 y 2 ɩ¬
E¦ŉ.Ôì(Ƨìy 2 ɩ¬Eĉņ!ĽÄǁŢ­,>@ TAF-I 2 ɩ¬EÄƇō
!	.ũƜ,>@TAF-I .y 2 ɩ¬)vd 2 ɩ¬Ƨì!WuÅEĿA)
(A	ëWuÅ,ï8BA TAF-Iβ WT ) TAF-IαΔC3 8!/ TAF-IβΔC3 .ɩƖ/
SDS-PAGE (ĥɮ' CBB Ɓș,>@ǛȻ!ʎFig 22Aʏ	Ⱦȩ!WuÅEɽĉņ
{HSÅH}gUÅ,ĥɮ' CBB ƁșEȣy 2 ɩ¬ã2vd 2 ɩ¬.Ôì
EĖɩ!ʎFig 22B ã2 22Cʏ	B,>@ÄƇō! TAF-I .WuÅ/B B
.yã2vd 2 ɩ¬67íǟı.Ôì(ï8BA)EǛȻ!	Źėʊ(/
TAF-IαΔC3 ã2βΔC3 .B B. N ŸǤʃĀTAF-Iβ WT C ŸǤʃĀ4>7ĺʀ
EƅȴA!;TAF-Iβ WT Ėɩï8BAż¥(pZf H1 ȱɺHb[JEȣ$!	
.ǴſTAF-Iβ WT .Ơņ/B B TAF-IαΔC3 ã2 TAF-IβΔC3 .ɩ±đǎ,«
!ʎFig 23 4 ) 5-8 ã2 10 ) 11-14ʏ	+?TAF-IβWT ,Ġ
AƠņőÏ×ſ/TAF-IβΔC3 )Ɩɉ TAF-IαΔCʒ.ũʍƈĐȰğB!ʎFig 23
 4-7 ) 9-12ʏ	TAF-IαΔC3 y 2 ɩ¬ÝƽʎFig 23 3ʏã2 TAF-IβΔC3
y 2 ɩ¬ÝƽʎFig 23 9ʏ.Ąì(/*#?<pZf H1 .ȱɺƠņEǜ+
$!)?B?.Ǵſ/ TAF-Iβ WT ) TAF-IΔC3 vd 2 ɩ¬EĹō!!;
(A)ŝƮB!	£.Ǵſ>@Fig 21 ,ǜ)@TAF-I vd 2 ɩ¬.
TAF-IαΔC3 . N ŸǤʃĀTAF-Iβ WT .pZf H1 XxƠņEőÏA)
ǜöB!	íů,.Ǵſ,>@Wt_Juƻǈǎ+ÉĐÃǓ­ǃ,>@TAF-I
.pZf H1 XxƠņ 2 ɩ¬ƇōƖ,±đ'ÏŀBAéȍņķǜöB
!	 
 
4-3-7 TAF-Iα.ąƴı±đǎ+pZf H1 XxƠņ.ĉÙ
  




ÿ TAF-IαEǃ'.ėȸ/ÈŽ'+	.!;ɨǁÿ TAF-Iα. NŸǤʃĀ) CŸ
ǤʃĀ.Ǔ­ǃE¦ŉ,ȾǪ'pZf H1 XxƠņ4.ĺʀEƅȸAėʊǭ
.Ƈǫńȫ(A	(TAF-Iα WT. NŸǤʃĀ) CŸǤʃĀɼɻǎǓ­ǃ,
>@ǴìAéȍņʍ),ǖǑ!	ɼɻǎǓ­ǃ.#JOɯǓ­ǃ/
ȗǎ,ąƴıEA)(Ķ;A)(A	(8Ì;,ąƴı TAF-Iα N
ŸǤʃĀ) C ŸǤʃĀ.Ǔ­ǃ,AĺʀEƅȴA!;Fig14 )íƈ,
GST-TAF-Iα-N-ter ) His-TAF-IΔN1 Eǃ!UÅX±fHb[JEȣ$!ʎFig 24ʏ	ą
ƴı/B B100 mM? 500 mM8( 100 mMÝª(ĉÙ'ƅȴ!	.Ǵ
ſTAF-Iα NŸǤʃĀ) TAF-IÂɔʃĀ).Ǔ­ǃ/300 mM£. NaClđý(
Ķ+A)ȰğB!ʎFig 24 11-15ʏ	ƍ, TAF-Iα.ąƴı±đǎ+pZf
 H1 XxƠņ.ĉÙEƅȴ!	UÅX±fHb[J.ǴſE<),100 mM
250 mM400 mM NaCl.ż¥(pZf H1ȱɺHb[JEȣ$!	.Ǵſ100 mM 
NaClż¥)Ɩɉ250 mM400 mM)ąƴıEA.,¨$'TAF-Iα.pZf
 H1XxƠņŬAƈĐȰğB!ʎFig 25 7-9ʏ	£.Ǵſ>@
TAF-Iα. N ŸǤʃĀ) C ŸǤʃĀȱɺ!)( TAF-Iα.pZf H1 XxƠ
ņŬ!)Ȇ?BA	ųĽ,GST_TEȡì!pZfH1ʎGST-H1.1, Fig 26Aʏ
) TAF-I.Ǔ­ǃ,Aąƴı±đņEUÅX±fHb[J,>@ƅȴ!	pZf
 H1ȱɺHb[J)í100 mM250 mM ã2 400 mM. NaClƴı(ƅȴ!)
CB.ąƴı.ż¥,'<TAF-Iαã2 TAF-Iβ)pZf H1).ǴìƠ
ņ/6)F*ĉD?³ŗB'!(Fig 26B  11-13 ã2 14-16)	B>@p









5-1 TAF-Iα  N ŸǤʃĀƻǈǎ+pZf H1 XxƠņ.őÏƋƇ
 
B8(TAF-I . N ŸǤʃĀ.Ƈɖ/ăðB'A.Ƌȍ/ŭ?,B'
+	TAF-Iβ,%'/TAF-Iβ.ɥņʃĀƌŠ¬. X ǻǴűƇɖȱžăðB'@
ʎMuto et al., 2007ʏ. N ŸǤʃĀ/α-vbSZƇɖEĹō'A	Ġ'TAF-Iα
.Ƈɖ/ƚĖB'/+N ŸǤʃĀ,đýA 37 H}lɥ.# 10 H}lɥu
(A)?TAF-Iβ.>,α-vbSZ/æ?+)ňBAʎPark 
and Luger, 2006aʏ	8!TAF-Iβ,%'/N ŸǤʃĀ Nuclear export signalʎNLSʏ
)'Ƌȍ.Ïŀ/ɥÙ,>$'ȣDB'A).ăðAʎYu et al., 2013ʏ	
TAF-Iα<8! TAF-Iβ)íƈ,,ƃ,ĤýATAF-Iα. N ŸǤ NLS )'Ƌȍ
A/ŭ(A	TAF-I .ÂɔʃĀ,< NLS )'ƋȍAH}lɥɣËăðB'
@TAF-Iα/ÂɔʃĀ. NLS ,>$'ƃĤýAéȍņʍʎQu et al., 2007ʏ	Źǘ
Ǣ/ǁÙĒǎ+ȱžEɔ'TAF-Iα. N ŸǤʃĀ.ÉĐƋȍEŭ?,!Ì;'.
ăð(A	 
ŹǘǢ.ȱžǴſ>@TAF-Iα. N ŸǤʃĀ/Ȕɇ.pZf H1 XxƠņ,Ġ
őÏǎ,º)ŭ?)+$!ʎFig 9ʏ	8!.őÏƠņ/TAF-Iα N ŸǤʃ
Ā,đýAąĂņH}lɥ,±đA)ŭ?)+$!ʎFig 12ʏ	TAF-Iα N ŸǤʃ
Ā. Lys4Arg5Lys13-15Arg17 /pZf H1 XxƠņ.őÏ,ɰDAʎFig 
11ʏ	ũTAF-Iα. N ŸǤʃĀ. Lys35Lys36 /pZf H1 XxƠņ.őÏ
,/ɰ+	 
 
5-2 TAF-Iα  N ŸǤʃĀǓ­ǃA C ŸǤʃĀ
 
 TAF-Iα N ŸǤʃĀ/ TAF-Iβ)Ɩɉ'ąĂņH}lɥ,Ğ:ʎFig 11ʏ	.)?
TAF-Iα N ŸǤʃĀɥņH}lɥ,Ğ: C ŸǤʃĀ4ǒŜǓ­ǃpZf H1 X
xƠņEőÏA.(/+)ňėʊEȣ$!	UÅX±fHb[J.Ǵſ>@
TAF-Iα. N ŸǤʃĀ/ TAF-I .ÂɔʃĀ,Ǔ­ǃA)ŭ?,+$!ʎFig 14B
 5 ) 9-11 .Ɩɉʏ	.Ǔ­ǃ/ TAF-Iβ . N ŸǤʃĀ(/ȰğB+TAF-Iα 
ƻǈǎ+Ơņ(A	8!TAF-Iα N ŸǤʃĀ) TAF-I .ÂɔʃĀ.Ǔ­ǃ/ TAF-Iα
. N ŸǤʃĀƵĉǈ¬ TAF-IαKR6sA-N-ter (/ȰğB+$!ʎFig 14B 5 )
12-14 ).Ɩɉʏ	.)?TAF-Iα N ŸǤʃĀ,đýAąĂņH}lɥ±đǎ+Ǔ
­ǃ(A)ǜöB!	B?.Ǵſ/TAF-IαKR6sA .pZf H1 Xx
ƠņTAF-Iβ)67íǥ(AǴſ)>ìȕA	8!TAF-I . N ŸǤã2 C Ÿ
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ǤʃĀƌŠĉǈ¬ TAF-IΔN1ΔC3 (/TAF-Iα N ŸǤʃĀĉǈ¬).Ǔ­ǃȬ?B+
+A)?TAF-Iα N ŸǤʃĀ._UbfʃĀ/ C ŸǤʃĀ(A)Ȇ?B!
ʎFig 15B 2 ) 3-5 .Ɩɉʏ	?,TAF-IαN ŸǤʃĀ) C ŸǤʃĀ.ǒŜ.Ǔ
­ǃEƅȴA!;TAF-I N ŸǤʃĀ) TAF-I C ŸǤʃĀ.ɢ(Aα237-257C Ÿ
ǤʃĀ.ƀƊėʊEȣ$!	.ǴſTAF-Iα N ŸǤʃĀƻǈǎ, C ŸǤʃĀ)ǒŜǓ
­ǃA)ŭ?)+$!ʎFig 16B 10-12 ) 18-20 .Ɩɉʏ	?,2 ɩ
¬ƇɖE)$! TAF-Iα(<íƈ, N ŸǤʃĀ) C ŸǤʃĀǓ­ǃAEƅȴA!
;TAF-Iα,XZdJxHEġÀ!ĉǈ¬E­ȩFlAsH wTHb[JEȣ
$!	.Ǵſ>@2 ɩ¬ƇɖE)$!Ąì,TAF-Iα . N ŸǤʃĀ) C ŸǤʃĀɎ
ŜA)ŭ?)+$!ʎFig 20Bʏ	ȖòƦ),TAF-Iα. N ŸǤʃĀ) C ŸǤ
ʃĀ/,/ƚ8$!ʃĀ.ɯ(Ǔ­ǃAéȍņǜöB!	TAF-Iα N ŸǤʃĀ, 1
Ŏã2 C ŸǤʃĀ 4Ŏ,XZdJxHEġÀëƒĂɎŜAEƅȴA)
TAF-Iα . N ŸǤʃĀ. Lys13 /, C ŸǤʃĀ. Glu246 ,ɎŜAʎFig 20ʏ	
.ʃĀ,/TAF-Iα N ŸǤʃĀ) C ŸǤʃĀ.ǒŜ.Ǔ­ǃEƅȸ!ɵ,ǃ!
α237-257C ŸǤʃĀ.ɣË<ï8B'AʎFig 16ʏ	 
 TAF-Iβ.VHpZfXxƠņ/ɥņH}lɥƒĂ.Ť,±đA.(/+
226-248 H}lɥʃĀʎTAF-Iα. 239-261ʏńʂ(A)ŭ?)+$'A
ʎKawase et al., 1996ʏ	ù TAF-Iα N ŸǤʃĀ. Lys13 ɎŜA C ŸǤʃĀ.ɢ
/.VHpZfXxƠņ,ńʂ.ʃĀ)ɧȪA	8!TAF-I /ȹʊǩÃ,
'HelKJÅZVH_oSɃȪì¬?.ɈÅ>2ȪȩEKJÅZVH_o
SɃ VII )Ǵì.ƇɖEĉşA)(²ɘA. TAF-I ¸.ǴìʃĀ<ù
ŭ?)+$! N ŸǤʃĀ¼¾ǎ,ǴìAʃĀ)ɧȪAʎGyurcsik et al., 2006ʏ	2
ƍƇɖƮ(/TAF-I . C ŸǤʃĀ/ƻĖ.ƇɖEæ?+)ňBA	.ʃĀ*
.>+ƋȍEŗ%/ƿý.)Cŭ"C ŸǤʃĀ.ɥņH}lɥɣË.(<





5-3 TAF-IΔC3 Eǃ! TAF-I N ŸǤʃĀ,>ApZf H1 XxƠņÏŀ
 
 TAF-Iα N ŸǤʃĀ C ŸǤʃĀ,Ǔ­ǃȔɇ.pZf H1 XxƠņEő
ÏAéȍņǜöB!	TAF-I /yA/vd 2 ɩ¬EĹōAX ǻǴűƇ
ɖȱž.Ǵſ?TAF-I . N ŸǤʃĀ/ 2 ɩ¬.<ũ. TAF-I . C ŸǤʃĀ,Ɏ
ŜA)ǜöB'AʎMuto et al., 2007ʏ	.)?TAF-I 2 ɩ¬. TAF-Iα
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. N ŸǤʃĀ<ũ. TAF-I . C ŸǤʃĀ,Ǔ­ǃ'.ƠņEőÏAéȍ
ņȆ?BA	ŹǘǢ(/.¤Ƚ,%'TAF-IΔC3 ) TAF-IβEǃ!vd 2 ɩ
¬E­ȩ.pZf H1 XxƠņEƖɉA)(ƅȴ!ʎFig 21ʏ	_o
SɃ.ĉņÄǁŢ­Eȣ$'TAF-I .B B.vd 2 ɩ¬)y 2 ɩ¬EƧì!
WuÅE­ȩpZf H1 XxƠņEƅȴ!)CǴſ/ň!ɔ@
TAF-IαΔC3 )vd 2 ɩ¬EĹō! TAF-Iβ.Ơņ/TAF-IβΔC3 )vd 2 ɩ¬EĹ
ō! TAF-Iβ>@őÏ×ſķ)ǴſEĿ!ʎFig 23ʏ	.Ǵſ>@TAF-Iα. N
ŸǤʃĀ/2 ɩ¬(<ũ. TAF-I ,ĠpZf H1 XxƠņ.őÏ×
ſEǜ)ŭ?)+$!	 
 
5-4 ąƴı±đǎ+ TAF-Iα.pZf H1 XxƠņ.ĉÙ
 
TAF-Iα. N ŸǤʃĀ) C ŸǤʃĀ.Ǵìƈĳ/ąĂņH}lɥ)ɥņH}lɥʃĀ.
Ǔ­ǃ(A)?JOɯǓ­ǃ(A)ŝƮB!	(ąƴı±đǎ+
TAF-Iα. N ŸǤʃĀ) C ŸǤʃĀ.Ǔ­ǃ.ĉÙEƅȴ!)Cʍąƴı.ż¥
,' TAF-Iα N ŸǤʃĀ) C ŸǤʃĀ.Ǔ­ǃĶ8A)EǛȻ!ʎFig 24ʏ	
.ąƴıż¥(TAF-Iα.pZf H1 XxƠņEƅȴ!)Cąƴı.
Ŭ,¨TAF-Iα WT .pZfXxƠņ.ŬȰğB!ʎFig 25ʏ	B?.
Ǵſ/ąƴı.ćÖ,¨ TAF-Iα. N ŸǤʃĀ) C ŸǤʃĀ.ȱɺ)TAF-Iα.pZ
f H1 XxƠņ.Ŭ,ǓɰņȬ?BA)Eǜ'A	8!.ąƴıż
¥(/ TAF-I )pZf H1 .Ǔ­ǃ,/6)F*ĺʀ/Ȭ?B+$!ʎFig 26ʏ	
£.Ǵſ/TAF-Iα N ŸǤʃĀ C ŸǤʃĀ,Ǔ­ǃA)(.pZf H1
XxƠņőÏBA)ǴſEķţŗA	?,TAF-Iα. N ŸǤʃĀ)
C ŸǤʃĀ.Ǵìã2ȱɺEÏŀAƋƇ,>$'TAF-Iα.pZf H1 XxƠņ
EȾǪA)ÈŽAéȍņEǜö'A	.>+ƋƇ)'/TAF-Iα N ŸǤ
ʃĀƻǈǎ+Ǔ­ǃÉĐ.đý=ɥÙ+*.ȅȷĽ´ʈňĖBĽǱȋÃ(







 ŹǘǢ(/ TAF-I .Wt_Juɯ,ApZf H1 XxƠņ.Ĩ?.Ï
ŀƋƇ,ƷƵEĸ'ȱžEȣ$!	.ǴſTAF-Iα N ŸǤʃĀȔɇ. C ŸǤʃĀ,Ǔ
­ǃA).Ǔ­ǃ/TAF-Iα N ŸǤʃĀ.ąĂņH}lɥ±đǎ(@
TAF-Iβ(/ȰğB+)Eŭ?,!	8!TAF-Iα N ŸǤʃĀ,ĉǈEġÀ
C ŸǤʃĀ).Ǔ­ǃEĶ;A)TAF-Iβ)67íǥ.pZf H1 XxƠņEǜ
	.)?TAF-Iα . N ŸǤʃĀ/ C ŸǤʃĀ,Ǔ­ǃA)(Ȕɇ.pZ




 ŹǘǢ(/TAF-I .Wt_Juɯ,ApZf H1 XxƠņ.ɝ,ƷƵE
ĸ'Ũȭ.ƠņÏŀƋƇEŭ?,!	TAF-I .Wt_Juɯ.ǌƿo_Ǳȋƻ
ǈǎ,ǈ+A)?Wt_Ju. 2 ɩ¬ƇōƖ,>$' TAF-I .ƠņȾǪBB
,>@pZf H1 E!ɈÅÏŀȣDB'AéȍņȆ?BA	Ľ/TAF-I
.Wt_Ju.ǌƿo_.ĉÙ,¨ɡ§Đǌƿ.ĉÙEpZf H1 ._Ubf
ɡ§Đ,ƷƵEĸ'ȱžEȣĖ(A	B,/TAF-I )pZf H1 Ɖǎ)A
ɡ§Đ,%'ƍ¢XSMZ=|JSHJ+*Eǃ'ǸȂǎ,ȱžAńȫ
A	8!ǌǁ=ÉÙ,¨ɡ§Đǌƿo_.ĉÙ=yÅ+*.ǱȋĊÐƲ
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winged helix構造をとるGlobular domain (GD)と、N末端とC末端側に構造を取らないN-
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Fig.9   TAF-I N末端領域のヒストンH1シャペロン活性への影響 
�
  TAF-Iα、β及びTAF-I N末端領域の欠損変異体(ΔN1,α6,α18,α24,α32)を用いて、ヒストン
H1解離アッセイを行いH1シャペロン活性を検討した。DNA (0.52pmol)とhisotne H1(3.85 
pmol)を混合し、室温でインキュベーションして非特異的凝集体を形成させた。異なる量の
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Fig.10   TAF-IのDNA結合活性の検討 
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Fig.14   TAF-I N末端領域とTAF-I 共通領域の相互作用の検討 
 
(A)精製したGST及びGST-TAF-I N末端領域変異体タンパク質を12.5% SDS-PAGEに展開
し、CBB染色にて検出した。(B) GST-TAF-I N末端領域変異体とHis-TAF-I N末端領域欠損
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Fig.19   TAF-IαWTとCysタグ変異体のヒストンH1解離活性の比較�
�
  TAF-Iα WTと各CysタグTAF-Iα変異体を用いたヒストンH1解離活性の比較。DNA 
(0.52pmol) とヒストンH1 (3.85 pmol)を混合後、各TAF-Iタンパク質(3.48 pmol)を加えた。
サンプルは5%�非変性ポリアクリルアミドゲルで展開しDNAを検出した。�
57
Fig.20   FlAsH ラベリングアッセイによるN末端領域とC末端領域の相互作用の検討 
 �
(A) 各 TAF-Iα Cysタグ変異体のシステインペアの導入位置を示す。 (B) FlAsHラベリング
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